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© Conveyor apparatus for watering plants. 

© Apparatus for use In watering a plurality of plants 
and subjecting them to the same level of light so 
that they mature at the same time comprises a 
number of cables (26) arranged in endless loops - 
(24) disposed horizontally and elevated in a green- 
house (23). A watering station (28) having water 
actuating means (78) is present adjacent each loop 
(24). Hangers (38. 38a) each having a hook (50. 
50a) to receive a plant pot (25) and a contact portion 
(40) are spaced apart along the cable (26). When a 
plant pot (52) is on the hook (50, 50a). the contact 
portion (40) is caused to actuate the acuator (78) to 
water the plant (25) (Figures 1 and 6). 



00 
CO 

o 
cs 

CM 



0. 
lU 




F/as 




Xerox Copy Centre 



0 220 348 



CONVEYOR APPARATUS FOR WATERING PLANTS 



The invention relates to a conveyor system 
especially for use in carrying plants in pots, par- 
ticularly but not exclusively houseplants, to a water- 
ing station such £iat each plant receives unifonm 
watering artd illumination. In this way a crop of 
plants may be grown to reach a marketabte state at 
substantially the same time. 

According to one aspect of the invention there 
is provided apparatus for use in watering a plurality 
of plants characterised b^ a watering station (28) 
having a water pipe (70). a valve (74) controlling 
the flow of water and an actuator (78) to actuate tiie 
valve (74). a cable (26) in an endless loop or belt - 
(24) arranged to pass to one side of the station - 
(28). hangers (38. 38a) spaced apart along tiie 
cable (26) and having hook means (50. 50a) for 
engaging a plant pot (52) and a portion (40) to 
contact the actuator (78) of the water valve (74). the 
hanger (38. 38a) being movable between a first 
position in which a plant pot (52) is engaged vvitii 
the hook means (50, 50a) arxl the contact portion - 
(40) will contact tiie actuator (78). and a second 
position in which the hook means (50. 50a) does 
not engage a plant pot (52) and the contact portion 
(40) extends generally to tiie side of the cable (26). 

These and other features of the invention will 
be apparent from the folbwing description. 

In order tiian the invention may be well under- 
stood it will now be described with reference to the 
accompanying drawings, in which:- 

Rgure 1 is a plan view of a plant conveying 
system in a greenhouse and including apparatus of 
the invention; 

Rgure 2 is an enlarged sectional view taken 
ak)ng line 2-2 of Rgure 1 ; 

Rgure 3 is a sectional view taken along line 
3-3 of Rgure 2; 

Rgure 4 Is an enlarged sectional view taken 
atong line 4-4 of Rgure 1 ; 

Rgure 5 is an enlarged perspective view of a 
portion of tiie cable support: 

Rgure 6 is an enlarged sectional view taken 
along line 6-6 of Rgure 1; 

Rgure 7 is an enlarged view showing ar>- 
other hanger; 

Rgure 8 Is an enlarged perspective view of 
the hanger of Rgure 7; 

Rgure 9 is an enlarged sectional view taken 
atong the lines of 9-9 of Rgure 8. 

A plant watering conveyor system 20 com- 
prises a plurality of plant conveying apparatus 22 - 
(two of which are shown) in a fcwilding, such as a 
commercial greenhouse, only one wall of which 23 
is shown. The greenhouse includes at least one 
roof portion (not shown) ttirough which the tight 



passes to reach at least a portion of each appara- 
tus 22. Each apparatus 22 includes a conveyor 
loop or t>6lt 24 on which plant hangers 38 are 
mounted at equally spaced apart locations. The 
5 toop or belt 24 is mounted horizontally at an ele- 
vated position so that light falls thereon. The con- 
veyor loops 22 are driven by a common electric 
motor 112 and associated drive assembly. Each 
conveyor loop is arranged to carry plants 25 - 

10 (Rgure 2) past a respective watering station 28 
where each plant is automatically watered. The 
loop or belt 24 is in the form of an endless steel 
cable 26 e.g. a braided steel cable of generally 
circular cross-section, or a multicore or twisted 

75 strand cable extending about a pair of cylindrical 
drums 30 and 32 spaced apart as required. The 
drum 30 is coupled to drive means 34. and tiie 
portion of the cable 26 spanning the two drums 30 
and 32 is supported by spaced apart supports 36. 

20 As shown in Rgures 2 and 6. tiie hanger 38 is a 
generally assymetrical C-shaped member including 
an arcuate upper leg portion 40. an arcuate tower 
leg portion 42 and an Intermediate portion 44. The 
intermediate portion is formed by a pair of arms 46 

25 and 48 extending at an obtuse angle with respect 
to each other. Arcuate portion 42 is curved up- 
. wards so that it fbnns a hook-like configuration for 
carrying the hook 50 of a conventional hanging 
basket or pot 52 holding plant 25. The upper ar- 

30 cuate portion 40 of tiie hanger 38 temriinates in an 
arcuate recess 54 and tiie cable 26 is snap-fitted 
into the recess 54 through the open mouth 56. The 
mouth 56 extends suffidentiy atjout the periphery 
of the recess 54 so that when the cable 26 is 

35 located ttieretn tiie hanger 38 can pivot with re- 
spect to the longitudinal axis of the cable without 
falling off the cable. In order to prevent the hanger 
from slipping longitudinally on the cable 26 a pair 
of annular stops 58 is disposed on each skie of the 

40 hanger 38 (best seen in Rgure 5). 

As can be seen in Rgure 2 when a plant 25 is 
hung from hook portion 42 of the hanger 38 the 
weight on the hanger causes it to assume tiie first 
orientation wherein its am portion 44 Is disposed 

45 generally vertically ¥wth the arcuate end portion 40 
extending a substantial height atx>ve the elevation 
of the plane of the cable loop. In this first orienta- 
tion the portion 40 is arranged to contact a sensor 
mechanism 78 (to be described later) to effect tiie 

50 watering. When tfie plant 25 is removed from the 
hanger 38 the natural twist or torsion of the cable 
causes it to rotate or pivot the hanger inward with 
respect to the tongitudinal axis of tiie cabto 26 to 
tiie second orientation and which is shown by 
phantom fines in Rgure 6. In this second orienta- 
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tion the upper arcuate arm portion 40 is disposed 
almost laterally of the cable 26 so as to avoid 
actuating the water sensor mechanism 78. Each 
hanger is formed of a material which is resistant to 
ultraviolet radiation. The material is preferably a 5 
plastic, most preferably glass filled polypropylene. 

As best shown in Rgure 6 each watering sta- 
tion 28 comprises of a watering conduit or spray 
tube 70 which is connected to a source of water 
supply (not shown) and having a nozzle 72 to be io 
directed at the plant 25 earned to the watering 
station. The flow of water through conduit 70 and 
out of nozzle 72 is controlled by actuatable valve 
means 74 e.g. an electrically operated solenoid 
valve, including an electrical circuit and conductors is 
76. The valve is actuated by the movement of a 
contactor arm 78 to allow water to flow when the 
actuator arm 78 is tripped by the hanger arcuate 
portion 40. If the hanger 38 is empty (i.e. not 
canning a plant) the hanger will be in the second 20 
orientation (shown in phantom in Rgure 6) with the 
upper arcuate leg 40 of the hanger 38 disposed 
almost laterally of the plane of the cable loop 26 
and below the free end of the solenoid actuator 
arm 78. Accordingly, the actuator arm is not 2s 
tripped, the solenoid valve 74 remains closed and 
no water Is enabled to pass through the conduit 70. 

Refem'ng now to Figures 1. 2. 3 and 4 the 
details of two drums 30 and 32 will now be de- 
scribed. The drum 30 is the drive drum and com- 30 
prises a wheel having a central hub 80 and radial 
spokes 82. A stationary vertical support shaft 84 
depends from a support plate or bracket 86 and 
the hub 80 of the drum is held on the free end 88 
of the support shaft 84 which thus serves as an 35 
axle for the drum 30. An annular ledge 90 extends 
about the periphery of the drum 30 adjacent its 
lower edge 92 to keep the cable 26 on the drum. 
The drum 30 is driven by drive means 34 by a link 
chain 94 extending about its periphery adjacent its 40 
upper edge 96. The link-chain is welded In place 
and forms a set of gear teeth for engagement by 
the drive means gear means whk:h comprises a 
horizontal spur gear 98 fixed on the bwer end of a 
vertically disposed shaft 100. The upper end of the 45 
shaft 100 includes a bevel gear 102. The shaft 100 
is joumalled in a motor mounting bracket 104 via a 
pair of bushings 106. The bevel gear 102 is rotated 
by a cooperating bevel gear 108 which is mounted 
on a horizontally extending drive shaft 110 which is so 
the rotary output shaft of the electrical motor 112 
and which is coupled to each conveyor k)op 24. At 
each conveyor apparatus a bevel *gear 108 is K> 
cated w the shaft 110 for rotatton of the respective 
drum 30. 55 

The motor housing 104 is mounted on plate 86 
which includes a downwardly ext^ing flange 120 
(Figure 2) from which a roller 122 projects radially 



inward on a journalled shaft 124. The roller 122 
includes an annular peripheral recess 126 to re- 
ceive the top edge 96 of the drum 30 and so acts 
to hold the drum in position against the tension 
applied by the cable 26. The support plate 86 is 
mounted in the building by angle brackets 128 
welded to the top of the support plate 86. 

As can be seen in Rgure 4 the cable 26 also 
extends about the periphery of drum 32 and rests 
on the ledge 90. In order to keep the cable loop 26 
taut the support plate 86 of the drum 32 includes a 
downwardly extending flange 130 which receives 
one end of an adjustable tum buckle assembly 
132. The tum buckle assembly 132 includes a 
threaded rod 134 tennrtlnatlng in a flanged end 136 
and extending through an opening 138 in the sup- 
port bracket flange 130 and the other end of rod 
134 extends into a threaded sleeve 140 of assem- 
bly 132. A second threaded rod 142 includes a 
threaded end 144 which is k)cated in the opposite 
end of the sleeve 140 and the other end of rod 142 
is a hook 146 which engages an eyelet 148 of a 
pin 150 anchored In the wall 23. Rotation of the 
sleeve 140 brings the rod portions 134 and 142 of 
the tum buckle assembly closer together to tension 
the cable 26 via the support plate 86. the asso- 
ciated roller 122. and the drum 32, 

Since the cable loop can extend for a substan- 
tial distance e.g. 33 metres (100 feet) or more, 
roller supports 36 (Rgure 5) are present to support 
the cable between the drums. Each support 36 
comprises a roller 160 mounted- on a support rod 
164 and having a groove 162 for receiving the 
cable 26 thereon. The roller 160 is held on the free 
end of the support rod 164 by a bolt head 166 and 
a washer 168. The support rod 164 includes a 
vertically extending section having a threaded end 
170 received between the vertical flanges of a pair 
of right angle support bars 172 which are mounted 
by means (not shown) on the building. The thread- 
ed portion 170 is held in place by an opposed pair 
of nuts 174 and associated washers 176. In accor- 
dance with the commercial embodiment of the in- 
vention the drums 30 and 34 are each 30 inches - 
(76.2 centimeters) in diameter, the cable is 0.25 
inch (6.35 milimeters) in diameter and formed of 
galvanized steel and the motor is 0.25 horse-pow- 
er. 

The motor Is arranged to be operated at two 
speeds so that when it operates at the slower 
speed the cable drculates at approximately 30 feet 
(9.14 meters) per minute while at the fast speed 
the cable circulates at approximately 60 feet (18.28 
meters) per minute. 

In use, plants are baded and untoaded from 
the conveyor apparatus at either end thereof. Dur- 
ing the toading and untoading of the apparatus, the 
drive is operated at the faster speed. As each 
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hanger 38 reaches an end where the loading or 
unloading is to occur the person at that end either 
hangs a plant on the hanger 38 or removes a plant 
from the hanger. When a plant is hung on the 
hanger 38 rt causes the hanger to rotate from the 
phantom line position shown in Figure 6 to a solid 
line position. Conversely, when plants are unloaded 
from the hangers each hanger pivots to the phan- 
tom line position shown in Rgure 8. As each hang- 
er 38 suspending a plant 25 reaches the watering 
station its arcuate portion 40 contacts the solenoid 
valve actuator anm 78 which causes the solenoid 
valve to open and spraying to commence, and the 
plant is watered. The watering action occurs with- 
out the conveyor being stopped (unless of course a 
longer period of watering is required). 

In another emt)odiment each solenoid valve 
includes a built-in delay so that when the valve is 
opened it remains open for a predetermined period 
of time, in^espective of tiie position of the actuator 
arm. In such a case watering the plant can continue 
even slightiy after the actuator arm moves out of 
contact witii the arcuate portion 40 of tiie hanger 

3a 

The apparatus of the invention applies two dis- 
tinct advantages, namely the automatic watering of 
plants suspended from hangers on the conveyor 
while also ensuring that each plant is exposed 
uniformly to light in the greenhouse by virtue of its 
movement theretiirough. With uniform light expo- 
sure and effective predse watering the plants are 
more certain to mature essentially at the same 
time, thereby enhancing the ability of the commer- 
cial grower to fulfill commitments for delivery of 
mature plants at a specified date. 

Another fomr) of the hanger 38 fidentified as 
38a) is shown in Figures 7. 8. and 9. In this form of 
the hanger, the arcuate recess 54 Is replaced by a 
locking clip 202. which is slidably received on t^ase 

204 that extends from arcuate portion 40a As 
shown in Rgure 8. the base 204 is integrally 
moulded to arcuate portion 40a and from which 
extends legs 205. The legs 205 are spaced from 
outer fingers 206 which also extend from arcuate 
portion 40a. A recess between each pair of legs 

205 and 208 serves to receive ledges 208 extend- 
ing upwardly from the dip 202. Also integrally 
moulded to the legs 205 is a lug 210 having an 
arcuate recess 212 conesponding to arcuate re- 
cess 54 and open mouth 56 of tine hanger means 
shown in Rgure 6. The recess 212 is generally 
semi-circular and is open in a downward direction 
as shown in Rgure 9. When tiie locking clip 202 is 
slid into place, the recess 214 complements the 
recess 212 of ttie lug 210 to fonm a generally 
circular opening tiirough which tt)e cable 26 
passes. In this way, the hanger 38a is positively 
but releasably locked on to the cable 26 but the 



hanger can pivot witii respect to the cable. Be- 
cause the dip 202 can be dimensioned with re- 
spect to the lug 210 to cause a relatively tight 
interfitting the stops 58 are not necessary. 

5 The clip 202 outer wall 216 terminates in shoul- 

ders 218 defined by tiie ledges 208. The dip 202 
can easily be slid upon tiie lug 210 so that the 
ledges 208 are received between legs 205 and 
fingers 206 of tiie base 204. The shoulder 220 in 

10 the base 204 engages complementary inner shoul- 
der 222 on tiie clip 202. Thus the use of tiie clip 
overcomes variation in cable diameter and variation 
in cable diameter with changes in temperature. 

IS 

Claims 

1. Apparatus for use in watering a plurality of 
plants characterised b^ 

20 

a watering station (28) having a water pipe (70). a 
valve (74) controlling the flow of water and an 
actuator (78) to actuate the valve (74), 

25 a cable (26) in an endless loop or belt (24) ar- 
ranged to pass to one side of the station (28). 

hangers (38. 38a) spaced apart along the cable - 
(26) and having hook means (50. 50a) for engaging 
a plant pot (52) and a portion (40) to contact the 
actuator (78) of the water valve (74). the hanger - 
(38. 38a) being movable between a first position in 
which a plant pot (52) is engaged witii tiie hook 
means (50. 50a) and the contact portion (40) will 
contact the acuator (78), and a second position in 
which the hook means (50. 50a) does not engage a 
plant pot (52) and tiie contact portion (40) extends 
generally to the side of tiie cable (26). 

2. Apparatus according to Claim 1 characteris- 
ed in ti)a{ ti>e cable (26) is a braided steel cable of 
generally drcular cross-section and the torsion of 
tiie cable urges tite hanger (38, 38a) engaged 
ttierewitii towards the second po^on. 

3. Apparatus according to Claim 1 or 2 diarac- 
terised in tiiat each hanger (38. 38a) comprises a 
generally asymmetric Oshaped member having a 
lower hook means (50, 50a) and an upper contact 
portion (40) which includes means (54. 212. 214) 
engaging the cable (26). 

4. Apparatus according to Claim 3 charaderis- 
ed in that ttie hanger (38. 38a) includes means (58, 
202. 210) to prevent the hanger from moving ton- 
gitudinaily along tiie cable (26). 

5. Apparatus according to Claim 4 characteris- 
^ in tiiat tiie hanger means (38, 38a) is fonned of 
a plastics material resistant to ultravldet radiation 
e.g. glass filled polypropylene. 
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6. Apparatus according to any preceding Claim 
characterised in ttiat the contact portion (40) of 
each hanger (38. 38a) is anranged to cause the 
actuator (78) to cause water to be applied to the 
plant (25). optionally for a predetemnined time inter- 
val, witii ttie loop (24) continuing to travel. 

7. Apparatus according to any preceding Claim 
characterised in ttiat ttie belt (24) is mounted 
horizontally at an elevated position in a building - 
(23) e.g. a greenhouse, so that light will reach the 
plants (25) in the pots (52) moving on tiie belt (24). 

8. Apparatus according to Claim 7 characterise 
§fl iQ tiiat roller means (36) are secured at spaced 
apart locations to a wall of the building to support 
the cable (26). 

9. Apparatus according to any preceding Claim 
characterised in that tiie belt (24) is anranged to be 
moved at different speeds and at the slower speed 
adjacent the watering station (28). 

10. Apparatus according to any preceding 
Claim characterised in that there is a plurality of 
loops (24) each with a respective watering station - 
(28). each loop (24) extending between a drive 
drum (30) and a passive drum (32), drive means - 



(34) extending between each of the drive drums - 
(30) and a common rotary shaft (110) of a motor - 
(112). 

11. Apparatus according to Claim 10 charac- 
5 tensed m tiiat each drive drum (30) includes a link 
chain (94) in engagement witii a spur gear (98) at 
one end of a shaft (100). the otfier end of which 
includes a bevel gear (102) rotated by a bevel gear 
(108) mounted on the rotary shaft (110). 
10 12. A hanger (38) for use in apparatus accord- 
ing to any preceding Claim characterised in that 
tiie hanger comprises a generally asymmetric C- 
shaped member having an upper leg portion (40) 
defining an actuator contact portion, and a recess - 
IS (54) for engaging a cable (26). and a lower leg 
portion (42) defining a hook (50) for holding a plant 
basket (52). 

13. A hanger according to Claim 12 charac- 
terised bx tiie presence of annular stops (58) dis- 

20 posed one on each side of the recess (54). 

14. A hanger according to Claim 12 charac- 
i§rise|d in that tiie upper leg portion (40a) includes 
a chip (202) having a recess (214) and a recess - 
(212) which together define an opening to receive 

25 tiie cable (26). 
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